The kinetics of 1-nitropyrene and 3-nitrofluoranthene metabolism using bovine liver xanthine oxidase.
The cytosolic molybdoflavoprotein xanthine oxidase has been shown to catalyze the reduction of exocyclic nitro groups to the corresponding nitroso, hydroxylamino and amino derivatives for a wide variety of xenobiotics including the nitrated polycyclic aromatic hydrocarbons 1-nitropyrene and 3-nitrofluoranthene. Using commercially available bovine liver xanthine oxidase, we have studied the kinetics of the metabolism of 1-nitropyrene and 3-nitrofluoranthene. The nitroreduction of these nitro compounds in the presence of xanthine oxidase is dependent on the presence of hypoxanthine or xanthine and the absence of oxygen. This nitroreduction is independent of added flavins (FMN and FAD), unlike the related molybdoflavoprotein aldehyde oxidase. Xanthine oxidase has a Km of 0.7 microM and Vmax of 0.06 nmol/min per unit enzyme for 1-nitropyrene and a Km of 8.6 microM and Vmax of 0.7 nmol/min per unit enzyme for 3-nitrofluoranthene. The importance of these kinetic constants in evaluating the cytosolic metabolism of 1-nitropyrene and 3-nitrofluoranthene are discussed.